AL A S 0 4

MATERIALS CEGTRAL T CFYY

OFFICIAL rilf CUFY

ren

f
|

P SAaSur

{
v g
JRaSiand ’"‘”’:LJ‘A.&_‘
i

L SR,

e o+ o

B e . 2¥
."‘»'SE s

N

EFFECTS OF TEXO #502AF
AND PENNSALT CLEANER #ul
PAINT STRIFPERS ON

COMMONLY USED ATRCRAFT MATERIALS

SERIAL NO. ot

417219

REPORT AOT

e e — . —

15603

iR

\ -Tﬁ'hwﬁ

WP e vy

B i

TR
o e

MCDONNELL— - : «--

Beost Availciia Copy



Best _
Available

Copy



DATE____ 10 September 1963
REVISED

EFFECTS OF TEXO #502AF
AND PENNSALT CLEANEK #ule
PAINT STRIPPERS OI
COMMONLY USED AIRCRAFT MATERIALS

REPORT AOTH SERIAL NO. 4/

MCOCDORNRNELAL

This report wes prepared under Contract Number
AF33(657)-11215 end BPSN: 63-6899-7381-738103.
Additional information pertaining to any data
contained herein may be obtained from the
Directorate of Materials and Processes
(ASRCEM-1), Aeronautical Systems Division,

Air Force Systems Comnand, United States

Air Force,Wright-Patterson Air Force Base,
Chio, or McDonnell Aircraft Corporation,

St. Louls, Missouri

INDEX (Alst-2,8) (IV-a) (Mg=-1) (IV-n)
CODE _(FeL-1, Plat-2)(IV-g)

(Peuti-3) (I-G,h,k) (IV-n)




MCDONNELL

oate —28 Nme 1962 ST, LOUIS, MISSOURI PAGE 1
reviseo J6Ys A 8-17-62 LABORATORY REPORYT REPORT______ AOTH
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‘ Epoxy paint used on F4H cetail parts is presemtly being stripped
by hand. Because of increased epoxy paint requirements, tank stripping
operations are urgently needed to eliminate costly hand stripping. There-
fore, {t is necessary to determine if the proposed tank type paint strippers
have any deleterious effects on materials they will contact.

Test panels and tensile strengih specimens vere ixiesrsed in the
paint strippers under conditions simulating opereting conditions., Panels
vere checked for weight change, discoloration, and evidence of corrosion.
The panels were then placed in the salt spray, in accordance vith Method
811.1 of Pederal Test Metbod Standard 151, using & 20% salt solution.

Tensile strength specimens verc used to determine if either paint
stripper caused hydrogen embrittlement of high heat treated oteel.

The Texo Ko, S02AF is not practicable because of the residue it
leaves.

The Pennsalt Cleaner No. U4 glightly impaired the corrosion
resistant properties of anodized aluminue and a definite impairment on the
corresion resistant properties of alodined aluminum vas observed. The
Pennsalt Cleanar Bo. L4 did not change the corrosion resistant properties
of sealed and unsesled cadmium plated steel,

Neither psint stripper caused hydrogen embrittlement of high heat
treated steel,
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1. OBJECT

To determines if Texo No. SO2AP or Pennsalt Cleamer No. kk are
corrosive to commonly used aircraft matorials and adversely affect the
chemical surface treatments or platings, or cause hydrogen embrittlement
of high strength heat treated steel.

2., EPECIMEN PREPARATION

The panels, measuring 6.0" x 2,5" x 0.0k0", were prepared anmd
chemically tredased or plated as shown {n Tadble 1, page 6 , of this report.
The panels desigmated "S5C" were anocdised in Building 27 and sealsd i3 the
Laboratory vith distilled water at 200P,

The tensile strength specimens vere prepared as shown in Pigurs 1,
page 23, of this report.

3. TESTING PROCEDURE

The corrosion teat panels vere cleanesd dy boiling one minute in
C.P, isopropanol and ons minute in C.P, benzene, and were immediatsly weigh-

Three panels from each group were then placed in each type of paint
stripser, as shovn in Table 3,ppses 124JA4.Tae Texo ¥o. SO2AF paint stripper
vas tested at room texperature for eight hours and the Penngalt Cleaner ¥o.
L vas tested at 180F for eight hours.

After immersion, the panels were rinsed and drushed to free thea
of paint stripper residue, The panels were then recleaped in doiling C.P,
{sopropanol and C.P. bensene and immedistely veighed, The panels vere then
exanined for discoloraticn and evidence of corrvosion.

All sluminug panels and the cadmiuz plated 4130C steel panels vere
exposed to salt spray in accordance with method 811.1 o Federal Test
Rethod Standard 151, using @ 20% salt solution. Thres identical panels of
each group were also exposed es controls.

The panels vere alloved to remain in the salt epray until corzosion
developed on either the panels exposed to a paint stripper or the controls.
The panels vere then compared vith the controls to determine the effect of
the paint strippers on the corrosion resistant properties of the chemical
surface treaimente or plating.

™iree unnotched tensile specimens vere pulled to determine tensile
) strength, yileld strength, percent reduction in ares, and percent elongation

WAl 31, {(REV v ayg ®!)
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5. TESTING PROCEDURE

in 1.0" gage length, The strain rate wvas 0.005 in/in/minute to yleld and
0.010 to 0.030 in/in/minute beyond yield.

The average notched tensile gtrength (ETS) wvas determined from 5
specimens. ‘This value wes used to load the actual test specimens.

Twenty notched tensile specimens vere cleaned by beiling them one
minute in C.P, isopropancl and and one minute in C.P. benzene. Immediately
after cleaning, ten specimens vere exposed to Texo No. SO2AF peint stripper
at room temperature for eight hours and ten specimens vere exposed to Pemn-
salt Cleaner No. 4k at 180F for eight hours. Immediately after exposure
the specimens were rinsed to free tlem of paint stripper residue. Ten speci-
mens, five treated vith Texo No. 502AF and five treated vith Pennsalt Cleaner
Fo. kb were loaded at 75% of the NTS for 100 hours and then at 90% of the ¥PS
for 100 hours. The remaining specimens treated in paint stripper vere load-
ed in the same manner, 24 hours after the paint stripper residue vas remov-
ed’

FPive untreated control specimens vere loaded at 75% of the NPS for
100 hours snd then at 90% of the TS for 100 hours.

Ten notched specimens wvere baked at 375P for 23 hours. A second
KTS value was determined from 5 of these baked spacimens, Using thig NTS
value, the five remaining specimens vere loaded to 75% of the WIS for 100
hours and then at 90% of the NTS for 100 hours.

L, TEST RESULT3

The change in veight of each panel is presented in Tadble 2, pages
7 through 11 of this report.

Observations of discolorstion, pittirg and corrosica of each panel
arc presented in Table 3, pages 12 through 15,

Q The condition of each panel as compared vith the control panels
: after salt spray exposure, and the number of hours each peanzl wvas exposed
to the salt spray are shown in Teble 4, pages 1Tthrough 19.

Tensile strength data on TS specimens treated with paint etripper
are presented in Table 5, page 20.

Tensile strength data on RIS coantrol apecimens are presented in
Teble 5, page 21.
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L, TEST RESULTS (cont'd.)

Tensile strength data of umnnotched specimens are presented in
Table 7, page 22.

Color photographs, Pigures 2 through 10, showing the condition of
all test panels after removal froa the salt spray are presented in pages
2L through 32.

S. DISCUSSION (F RESULYS

The MII-C-5541 treated aluminum panels developed a green discolor-
ation « . imnercion in Pennsalt Cleaner Mo, Lk, This was apparently due to
the ¥act that the Pennsait Cleaner Ho. 44 reduced the chromium present in
the a. dins,

Ancdized aluminum panels exhibited a weight increase of approx-
imately 30-50 mg on exposure to Texo No. 502AP., This veight increase vas
due to a residue left by the paint stripper. All attempts o remove this
reaidue with cormon solvente failed. Liquitex Cleaner, manufactured and
supplied by the Texo Curporation proved to be of uagligidble value in re-
moving this residue.

All other weight ghanges on aluminum panels were slight, scldom
being over 5 ag.

In general, veight ipncreases wvere due to a8 residue being left by
the paint stripper and loae of veight was due to the paint stripper attacke-
ing the purnel.

In instarces vhere the nancls imwarsed in stripper exbtibited less
corrosion than tha controls, an increase in welight was also noted. As &
veight increase indicates a resige that war Z+™% by the paint stripper, it
follove that this residue protects the panel aga.nuv the corroziyy effects
of the salt spray enviromeent.

Ancdized bare 202k-T5 aluminum control panels failed after only
72 hours in the salt spray. %o deter=ine if the anodized pancls wvere at
fault, another group of panels, desiguated "SC", was teeted. The control
panels i{n this group failed after 120 hours, In both groups, the treated
panels exhibited lass corrosion than the controls.

Matallogrephic aspecimens of ™3 specimens 7, 19, 51 and 39 we¥e
made to determine whether either paint stripper caused intergranular corrosion.
Flgures 11 through 14, pages 33 through 34 sre photomicrographas (250K) of
the failure surface. There vas no spparent intergranular corrosion in amy

. of the specimens.

LTSRN 1 A I A
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6. CONCLUBIONS

The Texo Jo, SO2AF paint stripper is not practicadle decause of
the residue it leaves,

The Pennsalt Cleaner No. Lk slightly impaired the corrosione
resistant properties of anodiged aluminim and a definite impairment on
the corrosion-resistant properties of alodine aluminum wvas observed. The

Fennsalt Cleaner %o. 4b d1d not change the corrosion-resistant properties
of sealed and unsealed cadmium plated steel.

Beither paint stripper caused hydrogen embrittlement of high heat
treated steel.
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SAMEL AATER.AL € TTEATUENT  ZPECIFICATIONS
. - . - o
PANE L I i  GQURFACE
MATERIA H
DESIGNAT!ON ERIAL | TREATMENT

ey = = r——

T—-——_—
BA(\THRU 9) ALCLAD 2024 T3 ALUMINUM ANODlZED
;BB(lTHRU 9\ ALCLAD 2024 T3 ALUM(NUM! MlL-C 554\

-

4A(ITHRU Q) IALCLAD ‘7075-T6 ALUN‘DNUM ANOD\ZED
4B(I THRU 9) ALCLAD ?075-T6 ALUMINUM wx.-c-554|
SA(ITHRY 9) BARE 2024-T3 ALUM\NUNi ' ANODIZED
BB(ITHRU Q) |BARE 20?.4 Ti’) ALUMIMUM f_ MIL-C-5541
5c(| THRU BARE 2024 T3 5 ALUMINUM ~ ANODIZED® Jﬁ
- (TR 6\ 430 C STEEL POLISHED
7-(ITHRU 9} 4130 C STEEL CADMIUM PLATED
}éa THRJ 9} : a30¢ S{!’:E;L‘““- cEmm: ¢-ucm’~mne:l
'é;(ITtRU 65 VTAzale—Hu MAGNESIUM | oow 7 T
9-(1 THRU 6) ,AN\s 4910 TITAI-\’HLJ;I\“ © U eousen B
| THRU G JAZ".’)\B-H24 MAGNE SIUM DICHRCMATE

* SECOND GROULP

—————— e

va Y f8te t Aapg 41)
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PANE—J- V/‘l\ﬁig(:‘ E fa* \":\ET.E'V’ATA
PANEL |WEIGHT BEFORE \WEIGHT AFTER| WEIGHT
NUMBER | IMMERSION t IMMERSION CHANGE
3A | 26.86873 ; 26.9022 + 0.0349 a
3A2 | 26.8923 , 26.9%03 | +0 0380
| 3A3 | 272586 : 272049 | +0.0363
3A7 | 26.9485 | 26.0430 | -0.0055
348 |26.0589 | 26.9494 | -0.0095
A0 | 268997 268000 | -0.0097
381 |26.4016 | 263998 |-0.0018
382 |26.3512 | 26,3485 |-0.0027
3B3 | 264193 | 26.4172 |-0.002)
3BT | 262235 , 26.2243 |+ 0.0008
3B8 |26.2670 | 26.2890 |+ 0.0020
389 [26.402% | 26.4036 |+ 0 0016
| 4A1 |268238 | 2868596 |+0.0360
4A2 |26.9848 270243 100295
4A3 |270%07 210882 |+0.0375
aAT |27 0423 ! 270375 |-0.0048
aA® [270072 (210805 |-0.0067
4aAQ |26T620 %267576 ~0.0044
T TALL WEIGHTS ARE GIVEN IN GRAMS
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TABLE, 2, CONTINVED

PANEL |WEIGHT BEFORE|WEIGHT AFTERl  WEIGHT

dgm_effﬂw@w\fislqi IMMERSION CHANGE
4B | 26.5056 26.5046 -0.001\0
4B2 20.7729 26.TT -0.0018
4B3 26.844 9 26,844\ | -0.0008
4B7 R 6.8749Q 26.8T52 | +0.0010
4B8 26 8333 26.8348 | +0.0015
4B9 26,6866 26.68T% | +0.0009
5A ! 2B.2606 28 3086 +0.0480
5A2 RBASS| 28.2058 |+0.050T7
5A3 28.20910 25 4402 + 0.0498
5A7 28.2124 28.2093 - 0.003H
5A8 28.2303 28,2249 ~-0.005%4
5A0 | 2B229l 282290 - 0.004\
5B I RT1.53%0 1F.:?:7.—5-):’:-‘2)5 -0.0025
562 28 O\356 286.0\12 - 0.00%24
5B 3 27.9631\ 279609 -0.0022
587 27 1605 2T 7629 | +0.0024
5B68 277760 2T 1197 + 0. 002\

S 5BO 218784 271 8606 O.O0RA

AL WEIGHTS ARE GINEN N GRAMS

LA T RS AN Y
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TABLE 2 CONTINUED
PME' WEIGHT AHANGF "‘ATA
PANTL  WEIGHT BEFORE | WEIGHT AFTER |  WEIGHT ﬁ:
NUMBER  IMMERSION |  IIMMERZION CHANGE i
sci | 333524 | 333686 | +0.0162 |
5C2 ! 334837 33,497/ +0.0134
5C3 | 334148 33,4863 +O.0135
sc7 | 3348 33453 +0.0%50
5C8 | 33.2353 33.2735 +0.0382
5Co | 328149 329176 | ro.0a21
L B 129813 73,9775 - 0.0098
" 6-2 73.0310 7320405 £ 0.0095
’ 6 -3 73,5135 73 8170 +0.003%
6-4 73,6659 73.0198 1 0.0539
6-5 T4 0046 T4.0%376 +0.0330
6-6 73,8349 73,8694 10.0345 t
7-1 | Tamoz | tasoas | -0.0054 |
7-2 752278 75.22.00 -Cc.o0T8
T7-3 T9.9719 75.9993 +0O.0\T4
7-7 T4.9208 T4.9178 ~0.0090
-8 TA 2E54 T4.3036 +0.0\8%
T-9 74,5449 74,5680 + 003\

ALL WEIGHT

CHANGES ARE GIVEN IN

GRAMS

MAC 216G (REV 1 AU AYY
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TABLE. 2 CONTINUED

 FANEL WEIGHT CHANGE DATA

PANEL [waem BEFORE | WEIGHT AFTER|  NEIGHT
NUN\BER l nMN\t—_PS_,_tclN“M |N\N\ER \ON —MMFHANGE
751 916767 Y 6750 - 0.0008
75 2 90,1283 90 1300 + C.00IT
753 32 5710 | 92 %686 + 0.C16T
757 92. 4025 92.4126 + 0.0101 :
155 91,980% | ©1.0664 | -0.0139 !
759 925243 | 025264 | +0.0021 |
e-1 vteass | et | . cooze ;
&-2 ‘T %02 17290 »c.Ceoce g
3-2 172294 i7 2409 rO.CCI6 :
3-4 ' \T 0328 , 17 834C rC.CON §
8-5 5 1T BAGSH | | T CA2 v LeoCV 4 i
8-, 1T\ 17 g82C PO\
o- | , 44319\ | 4431535 -cLone
0-2 | 442053 44.2607 -c.ocae
9-3 ! 44176 44,1146 -c.LC30
| 9-4 { 44,384 | 44.34A 3 10 0002
9.5 . 445400 445382 | -c.core |
96 44,0972 44,0933 | ~C.CC30 ;

ALL WEIGHTS ARE GVEN IN GRAMS
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_ FANEL, WEICSKT CHANGE DATA
PANEL | WEIGHT REFORE WEIGHT AFTER| WEIGHT
NUMBER | IMMERS. DN INIMERSION THANGE
l 16,9512 16,8519 +0O. OOL3
> |G, 0800 16.98 1) O, OO
N 16.9135 (6.9743 +O.0C04
4 694085 15.048688 -0.CO0T7
5 | 6.940¢, i 9385 -0 0023
6 | 6.9398 | 6.9387 - 0O.0004
AL WEIGHTS AKE GINEN [N (FAMY

MAC 231G (REV 1 AuG 611

......




e o s e e s s O SCAe s it i A AR A i AT
MCDODRINELL
DATE ST, LOUIS, MIZ50UR! PAGE 12
REPORT AOTh
REVISED LABORARORY REPORT
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IABLE 2
PANEL SURFACE OBSERVATIONS
PANEL PAINT ] VISUAL OBSERVATIONS AFTER
NUMBER | STRIPPER IMMERSION
3A 1 | TEXO™502AF NO CHANGE
3AZ " '
3A3 ;
3A7  [PENNSALT %44 NO CHANGE
i 3AH '
3Ay | " g
: 381 | TEXO" SO2AF | NO CHANGE
i Ape " ) "
| 383 : |
| IRT  [PENNSALT Y44 SIIGHT GREEN DISCOLORATION
3R 8
389 .
(N S — -
4A| | TEXOYS02AF NQ CHANGE
| 4A2
4A7 .
! 4AT  IPENNSALT *44 NO CHANGE
! ‘
' 4AE
; R !
L.\ IRV § e e m em = s s e S E
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PANEL PAINT
NUNBER | STRIPPER

TABLE 3

e e

CONTINUED

PANEL OURFACE  OBDERVATIONS
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REVISED
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VISUAL OBSERVATIONS
t MMERSION

AFTER

481

4B2
4b3
487
488
4B9

TEXO*502AF

H "
i
! 1

IPENNSALT *44 |

NO CHANGE

SLIGHT GREEN DISCOLORATION

SAi
SA2
5A3
SAT

DAD
A9

TEXO *S50RAF-

PENNSALT ™44 |
|
u ;

¢

NO CHANGE

NO CHANGE

o8BI

582
583
587
5B©

589

TEXO *S02AF

1

PENNSALT *44

NO CHANGE

SLIGHT  GREEN DISCOLORATION
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T/‘\P)LE C()NTIF\LJED
PANEL JURFF\‘ E OB.;ERVAT\ONS
PANEL  PANT | VISUAL OBSERVATIONS AFTER |
NUMBER.  STRIPPER IMMER SION
5C| PENNSALT“M NO CHANGE
5C2 : ’ ;
5C3 ! .. |
5C7T | TEXO *=02AF] NO CHANGE
!
58 “ ! "
f
SCo . " § , v
) - - ’. . P o . e et -
.  TEXO ¥50RAF | NO CHANGE
{ i
i 6-2 ! | "
I 6-3 : " ' " i
| ; | |
| 6-4  PENNSALT M4 | LOST GLOSS |
2T T -
- Texo"5ozAF : NO CHANGE |
-7 " v f
N .-3 , b ]
T-7  PENNSALT ¥44 | NO CHANGE
5 v - & i i [t
|
! P-4 " !
. (PO |
[ J

MAC 231G (REv t AuG 6t)
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TABLE 3 CONTINUED
PANEL SURFACE  QOBSERVATIONS
PANEL PAINT T\/ISUAL OBSERVATIONS ~ AFTER
NUMBER | STRiPPER INMERSION
751 'DE"NNSL\;T144mi SUGHT GREEN DISCOLORATION
152 | .
153 " "
75T |TEXQ *S04F NO CHANGE
758 { .
1959 . y
&-1 | TEXO#502AF NO CHANGE
&-2 ' ‘
&-3 ; x
B4  PENNOAT 44 NO CHANGE
£~ 9 \ | “
S- 6 " |
w@—\ TEXC YSC2AF o NS—;\:ANC{- -
°-3 | .
|94 jrencan g NO CHANGE
9-o ) : ‘ :
.

UAC 231G fagy | AuG €1)
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REVISED LABORATORY REPORT REPORT______ AOTh:
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TABLE 3 CONTINUED

PANEL SURFACE  OBSERVATIONS

PANEL PANT iVlSUAL OBSERVATIONS AFTER
NUMBER | STRIPPCR INMERSION

| |PENNSALT* 44 NO CHANGE

2 a y

o) ‘ )

4 | TEXO ¥502¢ NO CHANGE

5 . .

6 | .

WAC 2136 ety t ayuyG 41}
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TABLE 4

SALT SPRAY  RESULTS

. e e

PANEL | NO. HRS

"{PANEL CONDIMON COMPARED TO CONTROLS

NUMBER [V SPRAY

341 | 264 |LESS CORRCSION; SLIGHT PITTING
342 : ‘

3A3 ‘ .

3AT ‘ MORE CORROSION

3A8 " "

3A9 ‘

381 | 168 LESS CORROSION
382 | v :

383 | o« ~

387 | MORE CORROSION
3B8 | \

389 |

e+ ————————— e s -

4A\ 264 LESS CCRROSION; SUGHT PITTING

4A2 | ~
4 A 3 | .
4AT ' MORE CORROSION

| 4A8 v -

I‘%AQ '

WAL ¥ (8IY ! AauG ¢1)
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UERG e SONTNVED
SS':;'ER ::10:5:;3 PANEL CONDITION COMPARED TO CONTROLS
4B 1 {G8 LESS CORROSION
482 L "
43 | ¢ .
4B7 l ' MORE CORROSION
488 - .
PR : |
DAl 72 MUCH LESS CORRQSION
@ 5A2 - .
S5A3 . .
5A7 . LESY CORRO2ION
A8 ' \
5A9 . W
5Bi ) l(;;S o LE‘:B‘;“(_ZOP\POS\ON o
582 . !
o83 .
5T s MORE CQRRQOSION
5b8 . v
S IR
.

MAC 231G tREV 1 AUG 61}
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TABLE 4 CONTINUED

SALT SPRAY RESULTS

LGRS | PANEL CONDITIEN, CONPARED TO CONTROLS
m_‘SCt— & LESD (ORROSICN
sce .
C3 .
Tou G LESS CORROTON
5CH - "
5Ce . - .
T-1 W00 NO DIFFERENCE
| T-2 y
13 | ..
; 7-7 NC DIFFERENCE
7-8

151 | 144 | SONE LSS I CULR =N CLURAS ACN
T | -

197 v TUNE LO2Y INZOR- NGO CLRRQOACN
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TABI

SPECIMEN SFECIFICATIONS

STATIC  LOADING

%SJ;N e | ARen ol ,L%ﬁ@ 757 LOADING 90
Ry (MY Q.ggﬁ_ (iLpe)
NO FAILURE NO F
T ATS  |.0240% [ 6253 | 7500 [l1I2.2WRY AT 1%.8%, | 143.8 HRS
(9 475 |.02405 6255 | 7506 |[1i2.2HRS AT 15.8% | 143.8 HRS
25 ATS 02405 |625% | 1906 [1R.2HRS AT T5.6% | (43.8 HRS
37 ATS o005 |628% | 7506 | 112.2 HRS, AT I3,6 % | 143.8 HRS
44 ATS 02405 629 % T5068 |[12.2 HRS AT T5.6% | 1438 MR
NO FAWLURE FAL
A\ 168  |.02212 6255 |T506 | o4 WRS, AT 822% | .1 WRS
5 AT 02292 | GRS | 1%00 94 HRS AT 193 | .15 KRS,
8 AT2 O™ | BGRBS | THOO 94 HRA AT 1837 3 HRO.
=0 TS O34 | 625% 7906 O4 HAS AT '77.5$ .35 KRS,
13 AT3 02350 | 6255 ™06 94 HRS AT T73% 25 HRO,
NO FAILURE NO F
A 4T3 |.o2n%0 [e25% | 98O 05, 5HRY, AT TT3% |95.2 HRS,
29 AT4 02316 [G2BY 7380 95.5HRS, AT  TES5 9 |95.2 4R,
9 14 02316 | 6459 T380 95 A HR, AT B4 [Q5.2 WRa,
1 & Al )s) .0 2809 6259 7580 C5.8 HRD3, AT ‘!5.6( 58,2 ¥R,
\5 AT 0205 |6292 7380 85.% WG AT 19.67 [395.2 8.
NO FALLRE FAIL
T AT6  |.0w32 |Gy | 1930 | 992 HRO. AT AT | 2.1 wRS
12 AT6 02A%7. | 6259 1530 99.L HRe AT TATE | 2.7 WS,
16 11 o3 | 625y 1930 | Q9.2 HRO. AT TATL | 2.7 WS,
3 (") 0232 | €259 TS0 | PLHS A TATY | 2 W
3 16 o122 |c2ms 1930 P2LHS AT TATL | 2.7 MR




L S U .

REPRODUCED AT GOVERNMENT EXPENSE 4

.............

MCDONNELL

ST, LOUIS, MISSOURL

BLE S

DYNAMIC LORDING SPECIMEN  CONDITION
% OF NS FAILING | FALING
0% LORING| " uy RE LOAD (LBS) |STRESS(PSY) TREATMENT
NO FAILURE
.8 WRS, AT 90.8 % 98.4 % B140  [220,800 | EXPOSED TO PENNSALT
5,8 HRS, AT 908 % M .6% 1820 325,400 | #44 FQR B HOURS AT
5.8 HRS, AT 90.849, % .21 1960 331,000 IBO°F AND  HMMEDIATELY
58 HRS. AT 90849, 99.1 % 8200 341,000 LOADED.
38 HRS AT 9084 ° 99.1% 8200 341,000
FAILED
| HRS, AT 98,5 % EXPOSED TO PENNSALT
SHRS, AT 95.0% ‘44 FOR. 8 HOWRS AT
3 HRY. AT 939 % \80°F AND LDADED 24
BHRS. AT 9339 HQURS AFTER REMONAL,
BHRS, AT 92.8%
NO FAILURE
2HRS. AT 9127 9! .6 % 00 | WB000 | EXPOIED TO TERO¥ 502AF
LWRY, AT .2 % 98 .8 % 8080 340,000 | FOR B HOURY AT ROON
2 HR9, AT @24 98B .24 Bo%0 338,000 | TEMPERKTURE  AND
. WR9. AT a9 100,74 8340 347,000 | \NNEDIATELY LORDED,
Lu6. AT 8% 91 % 1560 I, %00
FA\LED
T ¥R, AT 9o EWOIED TO TERO ¥ 5024F
T OHRS, ATecsCf FOR & HOORY AT RoOOM
T« aTgec ] TENPERATORE  AND LOAPED
T WS AT go o ZA HOURS WETER REMOVAL.
T e, AT go.CY

‘‘‘‘‘‘‘
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YIRAL NERORT

i
i{C LOADING SPECIMEN CONDITIONS
FAILING | FAILING
LOAD (LBS) |STRESS(PSI) TREATMENT
1
8140 339,600 | EXPOSED TO PENNSALT
7820 325,400 #44 FOR 8 HOURY AT
7960 331,000 IBO°F AND INMEDIATELY ]
8200 341,000 LOADED. ]
8200 341 000 1
EXPOSED TO PENNSALT
‘44 FOR 8 HOURS AT
YEOPE AND \DADED 2A-
HOURS AFTER REMONAL,
2400 WNF5000 | EXPOIED TO TEnO® 53024F
8080 340,000 | FOR B HOUORG AT ROONY
BO4O 338,000 | TENMPERATURE  ANRD
8340 347,000 | \NNEDIATELY LOADED,
1560 I, %500
ENPOIED TO TERO ¥ 5024F
FOR 8 HOORY AT ROONM
TEMPERATORE  AND LOAQED
24 HOURS AFTER REHROVAL.
4o

--------
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DATE

REPRODUCED AT GOVERNMENT FXPENSE

REVISED

REVISED

mc

TABLE 6

SPECMEN  SPECIFICATIONS STATIC  LOADING
SPECIMEN NOTC |
o)
\MBER D\%{«\N%& A&il 5%  LOADING 20 %, LOA
2 A5 02405
3 A15 QRAOYS
b 4 16 | o2
o) AP 02405
(l ATT OG0 ‘
AVEAGE N.T.9 VALE 2344200
22 A5 .OW4N2
27 1199 Rorkyis .
35 08 02488 i
o) AT Q2450 o871 HRS. AT 14.7°% TAg URS. AT
% ATO 0932 | 987 HRe. AT MY, A9  HRo. AT
38 A6 OW32L 96,1 HRS. AT A% 443 WRS AT |
- A2 ATo 02432 987 HRaY AT 'm.mg
49 A6 0832 9Bl HR. AT 4t 54.9 WRY AT
- - NS FALEE W EN
8 A8 0889 228 WRS AT 9.7 W2 WRy. AT
\ 0 ) QU 99, ® WY AT 79% W2 WR3. AT
L0 118 0488 Q9.8 ums. AT 7931 (‘2 HRS, ar '
24 A8 onies 99.8 HRS. AT 52T W2 RS, AT 0
28 N8 ONaB 98.8 HRY AT 1951 W2 KRS ATt

* CR® FALURE ON  LOADING IO 8971° NT.9.




REPRODUCED AT GOVEANMENT FXPINSE 4

CDONNELL PAGE
5T, LOUIS, MISSOURI REPORT_______L
N PINAL REPORT
o FALING FALING
¥ TREATMENT
‘W‘Nﬁ__ LOAD (LBS) | STRESS (P3) REATMEN
8220 342,000 NO TREATMENT ) THESE SPECIMENS
8280 W4 dco POLLED FOR  NOTCMED TENSILE STRENGTH
8420 UL 10O (N.T.9.) VALES,
&GO 35, OO
8280 336,600
_ B340 337, 300 BAED FOR 23 WOUR9 AT 315°FE. POUED
8440 333,800 FOR. NT.9. YALLED
B 329,300
o
vooseath NO TREATMENT ; USED A5 CONTROL)
N ca. l
TG,
Y-S Tl
ST o
3297k £C20 23000 14NY] BAKED FOR Z3HOURS AT 375°F  AND LORDED
&2.7°, gz00 9, 206(32 7°ng FOR 996 HOOES AT I95.%°L NTS. ARD W2 WO0R)
ke d BCBO 124 3ce(N4TNTIE AT 891 % NT.9, SPECAMENS WERE TUEN
23,77, 1980 20,30{XIAHT)| BULLED POR NTS. VALLES
£S 840 19,00 93 .4 LKTY
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FINAL REFORT

T SPECINEN. CONDITIONS |

TREATMENT

NO TREATMENT, THESE SPECIMEND
POLLED FOR  NOTCMED TTENSILE STRENGTH i
(N.T.9) VALUES, )

BAED FOR 23 WOUR9 AT ZTIS°F. POUED

For  NT.9. YALLED tﬂwm

NGO TREATMENT § USED (5 CONTROLD

DAKED FOR 273 WOLRG AT JT9°F  AND WONDED

EoR. 99.8 WOLRS AT 1193 NS, AND W2 HOOR)
AT 890 % NT9, SPEC\MENS WERE THEN

BNOLLED  FARONTS. VALLES

N e A S G
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REVISED LABORATORY REFCRT

REVISED

TABLE 7

UNNOTCHED TENSILE SPECINEN RESULTS

SPECIMEN
NUMBER

TENSILE
STREMATH

YIELD
STRENGTH

GAGE
LENGTH

260,000 P3|

230.500 P5\

4 ELON ~
GATION

o, REDUCTION
IN AREA

LO IN

(!

4. |

281,000 PS5\

236,000 PS\

1O IN.

'3

32.9

219,500 PS\

23,000 PSI

1O IN.

2.5

315

MAC I31g tREv 1 oapG et}
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DATE — S$T. LOUIS, MISSOURI ’ PAGE
REvIsED ' LABORATORY REPORT REPORT A0Th
REVISED
‘FINAL WEPONY ]
Yyg-16 N, C. 2521 . 002 DA,
b TP .250 R TYP
TYP l
L Y } ===
— X N
===t } MATL 4340
" STEE.
I fe——— 1,50 IS —d
e %.00
UMNOTCHED TENSILE  SPECIMEN
g1t
03I % AS° THD. TYR O6RTY
CHAM TYP . 2%2%002 DIA.
, *——Z ------ St e
34— . ‘ ) y L &
' PR | 17 ‘. .....
1/J e— .6 —
025 e
T'L 4340
/-1—\.?.5 — NAJ
2.50
60" V' 52; ;Nou::w oMLY
R X Z T  NOTCHED TENSLE SPECIMEN
wr E I A8 L%
DA, ,
003 |"‘" Y '_Jp-
* I tews &’
AD,
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L ST, LD, WESh. .~ PAGE 33
T e LABORATORY REFORT REPORT _____AOTH
_DE-25321%

ISURC 1t - PHOTOMICROCRAPH (250X) OF NTS SPECIMEN ¢¥R oT) ™ "5r N ¢ %
FOR EIGHT HOURS AND LOADED IMMEDIATELY AFTTR RIM v:!

M-8as¢
PIGURF 12 - PHCTOMICROGRAPH(250X) OF NTS SPRCIMEN EXPOSED TC TFXC KC. ¢ TAP
POR FIGRT HOURS AND LOADFD TWENTY-POUR ROURS AFTER RFMOVA]




MCDONNELL

SUE e ST LT M PAGE . 3k
e LABORATORY RETORT REPORT._____AOTH

rioe. __ DAE-263210

PINAL RRICRT
FIGURE 1% . PHOTOMICROGRATH (250X) OF NTS SPECTMEN F{FOURD TO- MANWNSALT
CLEANER RO, bii POR EIGHT HOURS AND LOADED IMMEDIATRLY AFT::

REMOVAL.

i
M-8957
YCURE 14 - PHOTOMICROGRAPR (250X) OF NTS SPECIMEN EXFOSED TO PENNSALT '
CLEANER NO. 4l POR EIGHT AOURS AND LOADED 24 RCURS AFTER
REMOVAL
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)uc 1008 (REV. 28 JAN. 89)

ek o TEST REQUEST

| TiTLE__Effects of Texo # SO2AF and Pennsalt Cleaner #lL

Paint Strippers on Commonly Used Aircraft Materials

:

|~ LABORATORY OR DEPT. RESPONS) R TERT MODEL
| JEPT 252 (%) MNP 152 I j _

TEST PARTS ON IBM UJ: oN TPL NO
PRODUCTION PARTS FOR TEST NOT REQUIRED [

WORK REQUESTED

OBJECTIVE  (GIvE PURPOSE OF TEST, WORK AND DATA REQUIRED.
INCLUDING SERVICE HISTORY AND BACKGROUND INFORMATION)
Revision "A" - Revised pages 1 and 2 to add

1.0 OBJECT M‘?‘Q‘ Dow 17 protective coating to
Y6 ewmP ﬁhe group of coatings being tested.
To de?ermine if "Texo # SO02AF" or Pennsalt Cleaner #LL
are corrosive to commonly used aircraft materials,
adversely affect the chemical surface treatments or

platings, or cause hydrogen embrittlement of high heat
treated steel,

2,0 HISTORY

Presently the epoxy paint being used on FLH detail
parts is being stripped by hand. Due to increased
epoxy paint requirements,tank stripping operations
are urgently needed to eliminate costly hand stripping.
Therefore it is necessary to determine if the paint
strippers have any deleterious effects on materials
which they will contact.

3.0 MATERIALS

3.1 Texo #502AF Paint Stripper - 2 gallons from
Texo Corp. (To be provided by Dept. 272)

3.2 Pennsalt Cleaner #LL Paint Stripper - 5 pounds
required from Pennsalt Chemical Co.

3.3 HKighteen 2,5 x 6,0 x .OLO pieces of Alclad
202, -T3 aluminum alloy. Nine of these pieces
shall be anodized per P.S. 13201 (Class A) and
the other nine pieces shall be MIL-C-S541 treated
ner P.5, 13209,

3.4 Bbiphteen 2,5 x 6,0 x .OLO pieces of Alclad
7075~T6 aluminum alloy. Nine o! these vieces
shall be anodized per P.S. 13201 (Class A) and
the other nine picces shall be MIL-C-SSL1 treated

per P.S. 13209,
2.8 i/yé&q

'8 goos SO~ ro n21s2¢. &
T&E L& s,
1OEP REPORT KEQRE %ﬁ Rty

REFERENCES OR ENCLOSURES /W-{,L
TR O32- /4

PAGE
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TEST REQUEST

" 3.0 MATERIALS (Continued)

Lo b

3.5

Eighteen 2.5 x 6.0 x ,OLO pieces of bare 2024
these pieces shall be anodized per

pleces shall be MIL~C-5541 treated per P.S. 13209.

3.6

-T3 aluminum alloy,
P.S. 13201 (Class A) and the other nine

PAGE 36
REPORT AOTh

Nine of

Six 2.5 x 6,0 x 04O pieces of 4130 steel heat treated to 150,000-180,000 psi,

Pickle per P.S., 12050 to remove scale and polish on a buffing wheel,

3.7

Nine 2.5 x 6.0 x .0LO pieces of 4130 steel,

Type II, Class 2,

3.8

Six 2.5 x 6.0 x ,0LO pieces of AZ31B-H2) magnesium,
P.S. 13203, Type III,

cadmium plated per P.S, 13101,

dichromate treated per

3.9 Six 2.5 x 6,0 x .OLO pieces of AMS L4910 (5A1.-2.5Sn) annealed titanium.
Pickle per P.S. 12050 to remove scale and polish on a buffing wheel,
3.10 Twelve feet of 1/2" diameter 4340 annealed steel rod.

L.1 Rough machine 8dm® blanks_
After machining, heat treat all blanks to 260KSI to 280KSI per P.S. 15300,
After heat treating, finish machine specimens per Figure 3 and Figure L.

(Note:
L2

Texo #502AF Test Panels

!}.11 Six 2.5 x 6.0 x ,04O pieces of AZ31B-H2} magnesium, Dow-17 treated per
ROCEDURE  p .5, 13217, Type I.

Determine materials ability to harden before machining blanks).

4.2.1 The following panels snown in Table I shall be cleaned by boiling 1
minute in C.P. isopropanol and 1 minute in C,P. benzene.

Number
of
Panels

Material

Surface Treatment

Materigi
Item No.

3
3

L O "' I U L OV e W ]

L S

L, A Gy e ke

Alclad 2024-T3 AL,

Alclad 2024-T3 AL,

Alclad 7075-T6 AL,

Alclad 7075-T6 AL,

Bare 202L-T3 AL,

Bare 2024-T3 AL

L4130 Steel(h.T. 150-180 KSJ)
1130 Steel

AZ31B-H2L Magnesium

AZI1B-H2) Magnesium
AMS 1910 Titanium

. e "... . _>~~ B .
e . RN

R R & St B

S

Anodige
MIL-C-5541
Anodize
MIL-C-5541
Anodize
MIL~C~851
Polishsad
Cadmium Plated
Dichromate(P.S.132(

Dou-17{P.S.13217) 1
Polished

3.3
3.3
3.4
3ol
3.5
3.5
3.6
3.7
31T 3.8

30l
3.9

.........

PR AR R Ny
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L«0 PROCEDURE (Continued)

L.2.2 Immediately after cleaning, the panels shall be welghed and the
weight recorded,

L.2,3 All parels shown in Table I shall be completely immersed in a glass
container of the Texo #502AF Paint Stripper at ROOM TEMPERATURE arnd
allowed to remain for 8 hours, After immersion, the panels shall be
rinsed under a stream of tap water ahd brushed, if necessary, until
they are free of paint stripper residue,

L.2.l The panels shall then be cleaned and weighed as specified in Para.
L.2.1 and Para, 4.2.2 above., Also the panels shall be examined for
discoloration or evidence of corrosion.

L.2,5 A1l aluminum panels and the cadmium plated 4130 steel panels shown in

"Tabie I" shall be exposed to salt spray in accordance with Method
811.1 of Fed, Test Method Std, 151 using a 20% salt solution. Three
identical panels of each set cleaned per Para. L.2.1 which have not
been immersed in the paint remover shall also be exposed to the salt
spray as controls. The pancls shall be allowed to remain in the salt
spray cabinet until corrosion develops on_the panels which have been
immersed in the paint stripper, After salt spray exposure, the panels
shall be cleaned in tap water and the condition of the panels, pre-
viously immersed in the paint stripper, compared with the control
panels to determine it the paint stripper had u«ny detrimental effect
on the corrosion protective properties of the chemical surface treat-
ments and plating,

L3 Pennsalt Cleaner Fuli Test Panels

L.3.1 Starting with & new set o panels, repeat cleaning procedure per
Para, b.2.1.
L.3.2 Immediately after cleaning, the panels shall be weighed and the
weight recorded,
L.3.3 These panels shall then te completely immersed in a plass container
of the Pennsalt Cleaner #LL at 1800F and allowed to remain for 8
hours, After immersion, the panels shall be rinsed under : stream
of tap water and brushed, if necessary, until they are {ree of paint
stripcer residue,
Li.3.L Repeat work requcsted in Para. L.2.L.
L.3.58 411 aluminum panels and the cadrium plated steel panels shall be ex-
posed to salt spray per Para. 4.2.9. Since all oanels (both for
Texo #S0PAF and Pennsalt Cleaner #4li paint stripper) are to be exposed
in salt sprey cabiret at the same time, only one set of control panels
which are called for in Para, 4.2.% are required.

o~
-
o~

Notched Tensile Tests

Geuel Three unnotched tensile wpecimens per Figure 3 shall be pulled to
deterrine tenrile strength, yiel : strength, percent redustion in
area, any oroent olonration in 1,07 gaupge length, Strain rate shall
be D07 in,/in./minute to yieli and 010 to ,030 in./in./minute beyond
yield,

e e
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L+O PROCEDURE (Contimnued)

@) 5.0 DaTa

beie2 Using actual dimensions provided by "Inspection," calculate K¢ value
for each notch specimen,

L.i.3 Select ten specimens with Kt values representing the complete range
of Kt values found in Para, L.L.2. Determine N.T.S. from these
selected ten specimens.,

Loich  Ten notched tensile specimens shall be cleaned per Para. 4,2.1,
Immediately after cleaning, five of these specimens shall be exposed
to Texo #502AF paint stripper at room tempcrature for 8 hours, The
other five specimens shall be exposed to kemnsalt Cleaner #44 at
1800F temperature for 8 hours, Immediately after exposure, specimens
shall be rinsed with tap water and brushed, if necessary, until they
are free of paint stripper residue, Immediately after cleaning, all
ten specimens shall be loaded at 75% of the N.T.S. for 100 hours and
then to 90% of the N.T.S. for 100 hours.

L5 Ten specimens are to be cleaned, exposed, recleaned, and loaded per
Para., L.L.L.except loading shall start 2L hours after the paint stripper
residue is removed,

L6 Five control specimens shall be loaded at 754 of the N.T.S. for 100
hours and then to 90% of the N.T.S., for 100 hours,

L.b.7 Five additional notched tensile control specimens shell be baked at
375°F £ 10° for 23 hours prior to loading and loaded to 75% N,T.S.
for 100 hours and then to 90% N.T.S. for 100 hours.

REQUIRED

5.1

5,2

5.3

Report the weight loss of each panel and any discoloration, pitting, or
any other indication of corrosion after the eight hours immersions of
panels in Texo #502AF or Pennsalt Cleaner #iL paint strippers,

Report the condition of each ranel as compared with the control panels after
salt spray exposure and the number of hours each panel was exposed to the
salt spray.

Three color pictures showing condition of all test panels after removal
from salt spray; one showing all controls, one showing panels exposed to
Texo #LO2AF, and one showing panels exposed to Pennsalt Cleaner #il.
Report tensile strength, yield strength, percent reduction in area, and
percent elongation in 1,0" gauge length of the three un-notched tensile
specimens,

Report actual notech radius, notch diameter, smooth diameter, calculated
value for Kt, and stress level for each notched tensile specimen,

Report ultimate notch tensile strength and time tn failure at 7S% and 90%
of H.T.5. for all notciied tenvile specimens.

Heport any other useful general information found during test,
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FIGURE 2
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NOTE: TAPER OPTIONAL. IF NOT TAPERED, DIAMETER OF
REDUCED SECTION SHALL NOT VARY BY MORE THAN
20005, DIAMETER AT EITHER END SHALL NOT BE

LESS THAN DIAMETER A7 CENTER.
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NOTES :

! CONCENTRICITY WITH RESPECT TO NOTCH AND
THREAD MUST BE AERPT WI/ITHIN .00/ 7| R

2. TOOL CHATTER, METAL TEARING, O TOOL MARKS IN
THE NOTCH W/LL CAUSE REJVECTION.

I DO NO7T BUFF OR GRIND NOTCH RADIVS.
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